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Introduction
The Northern Cardinal (Cardinalis cardinalis) and the Red-bellied Woodpecker
(Helanerpes caro Iinus) are both common permanent residents of Nebraska
(Johnsgard 1980: Bray, Padelford, and Silcock i986). Over at least the last
four decades there have been published reports that the two species have been
expanding their respective ranges to the west and to the north. In the case of
the Northern Cardinal the range expansion has been extensive in distance and has
occurred over a long period of time. "Originally a bird of the south, the
KentuCky Cardinal, or Virginia Redbird, has pushed its way northward until it is
now a resident of the lower Hudson valley, northern Ohio, Indiana, Illinois, and
South Dakota" (Harrison 1948). Other researchers have noted and/or described
the considerable extension of the northern range limits of the species since the
turn of the century (Krause, and Froiland 1956, Johnsgard 1979a, AOU 1983).
Evidence of the specific expansion of the Northern Cardinal's range within
the state is shown by examination of successive checklists of Nebraska birds.
In 1945 the species was described as a "very common permanent resident and
breeder in the eastern one-half of the state, becoming uncommon to rare in the
west. [There is] no record of it being in the extreme western part of the
state" (Haecker, Moser, Swenk 1945). In a later checklist it is noted that the
species was first reported at Scotts Bluff Co. in 1956 and asserted-that there
was evidence of the westerly movement of the Cardinal through the major river
systems of the state (Rapp, Rapp, Baumgarten, Moser 1958). A 1979 checklist
stated that the Cardinal breeds west nearly to Wyoming along the North Platte
River and to the Colorado line in the the South Platte and Republican river
drainages (Johnsgard 1979b).
The Red-bellied Woodpecker's range within the state has also been widely
reported as expanding to the west and north. In the early 1950's, studies by
Rapp and other ornithologists indicated that the range of the species was
"either poorly known" or was being extended west along various waterways of
Nebraska. Citing the preference of the Red-bellied Woodpecker for deciduous
woods, Rapp noted the abundance of the species near Crete, along the Blue River
in Saline Co., and the existence of a breeding population of the birds south of
Hastings on the Little Blue River in Adams Co. Rapp reported that Ludlow, in
his long-term study of the birds near Red Cloud in Webster Co. prior to 1935 ,
never saw a Red-bellied Woodpecker. The author also thought it was significant
that Wilson Tout had no record of the species in his Lincoln County Birds,
published in 1947. Both Webster and Lincoin counties had areas of riparian
woodlands that would have been suitable for the species during the periods of
Ludlow's and Tout's observations. With these facts in mind, Rapp suggested that
the Red-bellied Woodpecker was probably extending its range westward along the
Republican, the Little Blue, and the Platte rivers (Rapp 1953).
In the 1945 checklist of Nebraska birds the Red-bellied Woodpecker was.
described as a "fairly common permanent resident and breeder in eastern
Nebraska, rare in the west" (Haecker, Moser, Swenk 1945). The description of
the species' range in the 1958 checklist stated that it was a "cOlllllOn penu.nent
resident and breeder in the eastern one-third of the state, uncc.MOn in the
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central third, and rare in the western one-third." The expansion theory was
once again put forward and the prediction was made that the species would become
more common in the western part of the state (Rapp, Rapp, Baumgarten, and Moser
1958.
In a 1959 article Rapp again addressed the poss·ible expansion of the range
of the Red-bellied Woodpecker. He stated that there had been no western
Nebraska records for the species prior to the 1950's. He noted that T. C.
Stephens, of South Sioux City, who published a paper on Dakota County birds in
1936, reported that the Red-bellied Woodpecker had been observed in the area
only three times prior to 1933, but that it had become fairly regular during the
intervening three years. The deciduous woodlands of the area were considered
prime habitat for the species and the implication was that the birds had moved
up the Missouri River valley into the region during the early and mid 1930's.
Rapp noted the appearance of the species in southeastern South Dakota, some
occurrence reports from eastern Colorado, and that the Red-bellied Woodpecker
had been recorded at North Platte in the 1950's. All of this information
supported this theory of range extension by the species along the major river
systems of the state. In addition, Rapp stated that the northern and western
expansion of the Red-bellied Woodpecker in Nebraska had been preceded by a
similar phenomenon by the species in Minnesota during the late 1800's and early
1900's. The author suggested that the extension of the Red-bellied Woodpecker's
range in Nebraska may have been due to increased deciduous forest habitat
fostered by such conservation practices as fire control and rural and urban tree
planting (Rapp 1959).
Johnsgard, in his 1980 checklist, noted that the Red-bellied Woodpecker is a
common permanent resident in eastern Nebraska, extending westward along the
major river systems, at least to the Valentine area of Cherry County in the
Niobrara valley, to Lincoln County in the Platte valley, to Dundy County in the
Republ i can valley" (Johnsgard 1980).
The purpose of this study is to examine twenty years of spring occurrence
and migration reports, fall occurrence reports, Christmas bird counts, and
nesting surveys published in the Nebraska Bird Review from 1968 to 1988 in an
effort to see if the suspected range expansion of the two species has continued
over the last two decades.
My hypothesis is that only slight, if any, west/north expansion of the range
of the Northern Cardinal and/or the Red-bellied Woodpoecker will be shown by the
various censuses from 1968 to 1987. This hypothesis is based on several
assumptions. First, although Rapp discounts the probability (Rapp 1959), it
seems possible that some of the early alleged range expansion of the two
species may have been due to the range limits being incorrectly or imperfectly
understood. Gilbert, in a popularly written article about another species, has
suggested that "the range of most species coincides generally with the range of
graduate students" (Gilbert 1979). The author was undoubtedly being facetious,
but I think that there is some basis of truth in his statement. For example,
when the 1945 checklist was published, describing the Northern Cardinal as
uncommon to rare in the west, I know from personal observation that the species
was a common, year-round resident along the Frenchman Creek and the Spring and
Stinking Water drainages in eastern Chase Co. Secondly, if Rapp was correct in
linking the range expansion of the Red-bellied Woodpecker to the increase of
deciduous woodlands within the state, it seems possible that the extensive
irrigated development in Nebraska during the 1970'S, with the accompanying
widespread destruction of existing woodlots, tree claim plantings, and
shelterbelts, would limit the amounts of suitable habitat available to both
species during the twenty years under consideration. Finally, both species are
described as non-migratory (Peterson 1947, Wetmore 1964, Johnsgard 1979a), or in
the case of the Northern Cardinal, having a "limited migration" (Rosche and
Johnsgard 1984). This indicates to me that both species tend to be semi-
sedentary, and therefore, major range extensions probably would not be in
evidence over the relatively short time frame under consideration.
Methods
For purposes of this study the tier of counties starting with Cherry and
running south through Thomas, Logan, Lincoln, Frontier, and Red Willow, are
considered as western counties in dividing the state into western and eastern
portions. Although the division of the state in this manner is arbitrary, there
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Percentage is the number of sites reporting the species
divided by the total number of sites reporting during
the time period.
The total site-year reports for all species were:
Spring, West 102, East 136; Fall, West 85, East 130;
Christmas, West 41, East 123; Nest, West 221, East 338.
The number of site-year reports of the Northern Cardinal
and of the Red-bellied Woodpecker in Nebraska, 1968-
1987.
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are certain differ-
ences between the two
areas that can be
noted. All of the
designated western
counties, with the
exception of the
eastern panhandle of
68 73 78 83 To- Frontier Co., are
72 77 82 87 tal located west of the
100th meridian. For
many years biol-
ogists, geographers,
and others have
34 25 34 38 131 contended that a bio-
94 96 94 100 96 geographic boundary
or barrier of varying
intensity exists in
27 24 32 39 122 the vicinity of this
87 100 97 93 94 longitude (Bock,
Bock, and Lepthien
1977, Root, Holmgren,
27 24 25 40 116 and Andrews 1981).
87 92 100 98 94 Taken as a whole the
western designated
counties have a
17 9 7 6 39 higher elevation, a
23 16 10 4 12 lower annual rain-
fall, and a shorter
growing season than
their collective
eastern counter-
25 22 31 31 109 parts. The eastern
69 85 86 82 80 designated counties
contain more trees,
p~rticularly decid-
19 21 30 36 106 uous varieties, than
61 88 91 86 82 do the western
counties. Generally,
and probably due to a
larger human popu-
lation, the eastern
designated counties
have had more yearly
bird censuses, cover-
ing a broader geo-
graphic area on a
more regular basis
than the counties of
the western region.
The spring occur-
rence and migration
reports from 1968 to
1987 were examined
and the counties
reporting either the Northern Cardinal or the Red-bellied Woodpecker were
divided into western and eastern groups. These were li~ted, separately for each
species, by year. For convenience the information was combined into four five-
year periods. The percentage of sites (counties) recording either of the
species when compared to the total number of western and eastern site~
(counties) making reports was determined. The percentage figures are only
approximations as the numbers are rounded off to the nearest whole percent and
the hyphenated county reports, such as Hall-Howard and Douglas-Sarpy, are
considered to be one reporting county.
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The fall occurrence reports from 1968 to 1987 were examined, the western and
eastern sites (counties) recording the respective species were listed and the
percentages figured in a similar fashion.
The sites of Christmas counts are traditionally reported by locations,
usually a city or town, rather than by county. The Christmas counts for North-
ern Cardinal and for Red-bellied Wood-pecker for the twenty year period were
examined, manipu-lated, and recorded.
The nesting survey reports for 1968 to 1987 were examined and depicted in
the same manner as the spring occurrence and migration and the fall occurrence
report data.
The array of reported occurrences of the two species in the various censuses
over the twenty year period was studied to see if the data indicated an apparent
change in the range of the Northern Cardinal and/or the Red-bellied Woodpecker
in the state over the last two decades.
Results
In looking at the spring occurrence and migration reports for the Northern
Cardinal, I found that the species was observed at 36 site-year in the west and
131 site-year in the eastern section of the state during the twenty years. A
site-year is defined as one report for the species from a site during a calendar
year of the respective census. The Northern Cardinal was reported in
Scotts Bluff Co. in 7 of the 20 years, and was present in Lincoln Co. in each
year of the study period. In addition, the species was recorded in McPherson
and Cherry counties, which are generally considered to be sandhills counties.
However, in Cherry Co. the species was probably observed in the Niobrara valley,
rather than in the sandhills proper. The area that is conspicuous by the
absence of the Northern Cardinal is the extreme northwestern part of the state
(NBR 1968-1987). The spring occurrence and migration reports for the Red-
bellied Woodpecker show that the species was represented in 13 site-year
observations in the western counties and in 109 site-year reports from the
eastern part of the state. The Red-bellied Woodpecker was observed in 10 of the
20 years in Lincoln Co., made one appearance each in Chase Co. in the
southwestern part of the state and in Scotts Bluff Co. in the western panhandle,
and was noted in McPherson Co., which is at least on the fringe of the sandhills
region (NBR 1968-1987).
In checking the fall occurrence report data, I found that the Northern
Cardinal was observed in the western counties in 30 site-years and in 122 site-
years in the eastern section of the state. After first being reported at Scotts
Bluff Co. in 1956 (Rapp, Rapp, Baumgarten, and Moser 1958) the Northern Cardinal
was reported in that county in five of the twenty years of the study period.
The species was present and reported in Lincoln Co. in 18 of the years under
consideration. The Northern Cardinal was observed in Thomas Co. on one
occasion, 3 times in McPherson Co., and during 2 reporting seasons at Crescent
Lake NWR in Garden Co. Both Tryon in McPherson Co., and Crescent Lake NWR are a
considerable distance north of the riparian woodlands of the North Platte valley
(NBR 1969-1988)
The fall occurrence reports show that the Red-bellied Woodpecker was
recorded in 12 site-years in the western counties and in 106 site-years in the
eastern part of the state. There was one observed appearance in Scotts Bluff
Co. during the twenty year study period. The species was present and reported
in Lincoln Co. in 11 of the examined report years (NBR 1969-1987).
Examination of twenty years of Christmas bird counts shows that the
Northern Cardinal was reported in 13 site-years in the western half of the state
and that the species had 116 site-year reports in the eastern counties. The
Northern Cardinal was present in Scotts Bluff Co.on one occasion in the 1970's
and was reported at North Platte in 12 of the 20 reporting years. A reported
sighting of the species in the Calmus Dam area in 1986 would again place the
Northern Cardinal at least at the edge of the sandhill region (NBR 1969-1988).
The Christmas counts from 1968 to 1987 that list the Red-bellied Woodpecker
indicate the species was present for 6 site-years in the western designated
counties and 106 site-years in the eastern part of the state. The Red-bellied
Woodpecker was reported twice at North Platte in the 1970's and was observed on
4 Christmas counts at that location in the 1980's (NBR 1969-1988).
The Northern Cardinal was not listed in the western counties during the
nesting surveys from 1968 to 1987. The species was observed undertaking some
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f rm of nesting activity in 39 site-years in the eastern designated counties
°ring the same time frame (NBR 1969-1988).
du The Red-bellied Woodpecker was reported in a western county on one occasion
ring the twenty years of nesting surveys. This occurrence was in Cherry Co.
du 1982, presumably along the Niobrara River near Valentine. Nesting activity~~ the eastern section of the state was recorded in 6 county-year sites during~he period under consideration (NBR 1969-1988).
Discussion and conclusions
The study of the. various Nebraska bi rd censuses from 1968 to 1987 clearly
shoWS that both the Northern Cardinal and the Red-bellied Woodpecker are still
much more common in the eastern section of the state than they are in the west.
The frequency of yearly reports for the species during the spring, fall, and
Christmas counts in the North Platte valley from Lincoln Co. to Scottsbluff
indicates that the two species are fairly well established in that region and
they particularly the Northern Cardinal, may be increasing in numbers in that
area: Reports of the Northern Cardinal in McPherson, Cherry, Logan, Thomas, and
LouP counties. during some years of the two decades under consideration, would
seem to suggest that the species is established at least on the rim of the
sandhills region, although the observation by Johnsgard that the Northern
cardi na1 "i s apparently absent from the westerns sandhi lls" (Johnsgard 1980),
would appear to be valid. The presence of the Red-bellied Woodpecker in
McPherson, Cherry, and Loup counties, albeit at a frequency less than that of
the Northern Cardinal, would indicate that the species is also in residence on
the periphery of the sandhills region.
Both the Northern Cardinal and the Red-bellied Woodpecker are, according to
the twenty years of censuses, absent from the extreme northwestern part of the
state.
The lack of nesting activity reports for the Northern Cardinal in the
western designated counties during the study period was, I thought, unusual.
Also the meager number of Red-bellied Woodpecker nesting reports for the state
as a whole was somewhat of a surprise. Perhaps cavity-nesting species like the
Red-bellied Woodpec·,er are particularly difficult to observe during this stage
of their annual cyc'
At the start of the study I felt that much of the early alleged range
extension of the two species could best be explained by a lack of clear
understanding of the actual historic range limits of the Northern Cardinal and
the Red-bellied Woodpecker. Still, Rapp's argument that experienced, active,
long-term observers at North Platte, South Sioux City, and Red Cloud would be
unlikely to consistently miss a species in their area over a long period of
time, lends a good deal of credence to the theory of the expansion of the Red-
bellied Woodpecker, and by habitat association, the Northern Cardinal, westward
and northward along the major river systems of the state from the 1930's to the
1960's.
In any case, the information taken from the various bird censuses in
Nebraska during the last two decades does not, in my opinion, indicate that
either of the two species has greatly expanded it range in the state during this
time frame. My working hypothesis appears to be acceptable. The Northern
Cardinal and the Red-b~llied Woodpecker have probably occupied most of the
available suitable habitat in Nebraska and further major expansion of their
range, at least in the near term, would appear unlikely
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